Vocal fold fixation as a result of trauma caused by a foreign bodyisrare. We report a uniquecase ofvocalfold fixation caused by traumatic penetration of a shardof steel in a 31-year-old steelworker. Whilethepatient was at work, an airborne projectile suddenlypierced hisneck and entered his larynx, causing progressive hoarseness and dyspnea. Flexiblelaryngoscopy detected no obvious foreign body, but it did reveal that the right vocal fold had become immobile. Computed tomography revealed that a 2.S-cmsliver of steel had become impacted in the right cricoarytenoid joint, which made the arytenoid cartilage unable to rotate. An emergency tracheostomy was performed with local anesthesia to construct a functioning airway, and then rigid laryngoscopy was performed with general anesthesia. The foreign body was removed with the assistance of a microscope and microscissors. Postoperatively, the patient immediately regained control ofhisright vocalfold, andheexperienced no permanent injury.
Introduction
The vast majority of cases of vocal fold immobility are caused by recurrent laryngeal nerve paralysis."? To the best of our knowledge, only 2 cases caused by From mechanical fixation have been previously reported in the llterature/" As far as we know, no case of vocal fold fixation caused by traumatic penetration of a foreign body has been reported. In this article, we describe such a case.
Case report
A 31-year-old man presented to us with worsening hoarseness and dyspnea. The patient reported that he worked in a steel mill and that he had sustained a neck injury on the job. An unidentified foreign body had suddenly penetrated the left side of his neck at very high speed.
Examination revealed the presence of a pinholesized wound and mild subcutaneous emphysema in the anterior part of the left side of the neck. Flexible laryngoscopy detected no foreign body, but it did identify immobility of the right vocal fold. At this point, the cause of the vocal fold fixation was unclear, but an occult foreign body was suspected. Urgent computed tomography (CT) (figure 1) and three-dimensional CT (figure 2) demonstrated a needle-shaped 2.5-cm foreign body in the right cricoarytenoid joint, which made the arytenoid cartilage unable to rotate.
Because the shard had penetrated the vocal fold, performing a direct intubation would likely have been fatal. Therefore, an emergency tracheostomy with local anesthesia was performed to secure a properly functioning airway. Next, rigid laryngoscopy was performed with general anesthesia. With microscopic enhancement of the surgical field, we pulled the right vocal fold aside and immediately spotted the foreign body, which was a steel sliver. The shard was located just below the right vocal fold. It was vertically oriented, and both ends were firmly stuck in the larynx (figure 3). We used microscissors to cut the sliver in two, and then we removed each piece separately.
Postoperatively, the patient immediately regained worsening hoarseness and dyspnea in addition to vocal fold immobility. Given its complexity, laryngeal trauma needs to be diagnosed correctly and treated promptly. Emergency airway management options include endotracheal intubation, cricothyroidotomy, and tracheostomy. According to Grewal et al, however, selected patients with mild laryngotracheal injuries who did not undergo a tracheostomy experienced no increase in morbidity or mortality," Nevertheless, physicians should approach all cases oflaryngeal trauma as unique. In our case, the construction of a properly functioning airway by tracheostomy rather than intubation was the better option because it allowed us to avoid causing further injury.
Removing a penetrating foreign body from the lar-
Discussion
Of the 2 previously reported cases of recurrent laryngeal nerve paralysis secondary to mechanical fixation, the first was reported by Hanukoglu et al in 1986. 8 In that case, a 3-yearold boy had swallowed some unshelled sunflower seeds, and he subsequently lost his voice. Figure 1 . Axial CTsshow the needle-shapedforeign body in the rightcricoarytenoid joint. Examination revealed that the shell of one of the seeds had become lodged lateral to the left vocal fold, causing restriction of vocal fold mobility. The second case was reported by Tsunoda et al in 2002. 9 Their patient was a 62-year-old woman who had swallowed a fish bone, which then became stuck in her right cricoarytenoid joint and prevented rotation of her arytenoid cartilage. Our case is unique in that the foreign body did not enter through the patient's mouth. Rather, the steel sliver had entered the anterior part of the left side of the neck and had become lodged in the right cricoarytenoid joint. Laryngotracheal injuries sustained as a result of penetration are uncommon; those that do occur are often fatal. Another unusual aspect of our case is that a minimally penetrating wound had caused control of his right vocal fold. His phonation and respiratory system also recovered, and he experienced no permanent damage. Figure 2 . The shard is seen on three-dimensional CT. Figure 3 . The steelsliver is found just under the right vocalfold, with both ends lodgedin the larynx. ynx as soon as possible is of paramount importance. In our case, the steel sliver was removed with minimal invasion with the use of a rigid laryngoscope rather than via an external approach. ' " In conclusion, to the best of our knowledge, this is the first reported case of vocal fold fixation resulting from an occupational accident. It is our belief that in patients with a minimally penetrating wound, proper airway control together with a fully detailed CT will minimize mortality. Finally,workers should always be advised to wear appropriate personal protective equipment when carrying out potentially dangerous tasks.
In conclusion, patients with a large petrous apex cholesterol granuloma may experience extensive bone erosion involving the jugular foramen, carotid canal, and internal auditory canal. In this subset of patients, inadequate drainage and aeration of the mass puts critical structures at risk because the mass will continue to expand. If CT and MRI suggest that a petrous apex granuloma is lobulated and septated, an extended middle fossa approach for drainage and aeration is necessary to ensure complete drainage. This technique provides the best view of the area to be drained and ensures that septations are opened and that all contents of multilobulated cysts are opened. Finally, the superior visualization achieved with an extended middle fossa approach prevents confusion about adequate opening of the cyst if the contents are solid and proteinaceous and do not freely flow out.
Failure to adequately drain a petro us apex granuloma can lead to a retained cyst and continued growth. When approaching a petrous apex granuloma via an infralabyrinthine approach, it is the anterior aspect of the cyst that is inaccessible. Conversely, the posterior aspect of a cyst is more likely to be missed if an infracochlear tract is chosen; this is a particular risk if a patient has thick secretions like ours did.
Occasionally a cholesterol granuloma will demonstrate an area of hypointensity on MRI as a result of a solid mineral content within the cyst.3.6 However, relying solely on imaging to identify the contents of a cyst may lead to undertreatment and cyst retention. Failure to drain a cyst may lead to continued symptoms and subject the patient to revision surgery.
